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i ABSTRACT: Tho work of V. G, Sinyavskiy, A, I. Turbina, and M. Ya. Romankeyich — 
“>: (Dopovidi AN URSR, 1963, 613) was extended by. synthesizing the fon exchange resins 
ae polystyreneazosalicylic acid (PSASK), polystyreneazocresol (PSAK), and polystyrene- 
*"- azophenol (PSAF). The synthesis was carried out after the method of B. N. 
-: Laskorin, P. G. Ioanisiani, N. L. Alekseyeva, G. N. Nikul'skaya, and K, Fe 
> Perelygina (Zh, prikl. khimii, 34, 881, 1961). The potentiometric titration 
‘: curves, fon absorption capacity asa function of the pH of the medium, and pK 
- values for the synthesized compounds were determined, The experimental results 
_. aye presented in graphs and tables (sea Fig, 1), It ia concluded that the syn- 
| ‘thesized resins are good absorbers of copper ions from ammonia solution. 
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Dobycha 1 transport gaza (Gas Production and Transportation ) 
Moscow, Gostoptekhizdat, 1957. 557 pe 5,000 copies printed. 


Reviewer: 


PURPOSE: The book is intended as a textbook to be used by students 
in petroleum vuzes and departments of polytechnic 
institutes. It can also be used by specialists in the 
field of natural gas production and transportation. 


The author analyses the physical and chemical properties 
of natural gas, and goes into gas dynamics, the exploita- 
tion of gas-condensate reservoirs, and the problems 
involved in the transportation, refining, supply, storage 
and transportation of natural gas and petroleum and 
petroleum products. Dotsent B. M. Rybak, Assistant 
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Director of Selentific and Educational Work at the former 
Academy of the Petroleum industry, and Professor I. M. Murav 'yev, 
Assistant Director of Educational Work at the Moscow Petroleum 
Institute, helped in preparing this volume. There are 114 
references, 81 of which are Soviet and 33 English. 
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Card 1/1 Pub, 22 - 16/47 
Authors : Tolmachev, V. V. 


epee gianna NG EERE 
Title Computation of the time-correlation function for weak non-ideal Bose gas 


Perlodical Dok. AN SSS2 101/6, 1039 - 1042, Apr. 21, 1955 


Abstract A computation of the correlation function dependent on time, G(r,t), is 
presented, The computation of the function G(r,t) is accomrlished for 
a feebly decenerated, weak non-ideal Bose gas on the acsumrtion that the 
wave functions (expressing the Bose gas system), being determined with 
the Bogolyubev-Zubavev method of commlementary variables, are mown up 
to the first arproximation, Eicht references: 4 ULA and 4 UOSR (1947- 


1954). 


Institution : M. V. Lomonosov State University, Moscow 


Presented by: Academician N. N, Bogolyubov, January 1, 1955 
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1. Moskovekiy gosudarstvennyy universitet imeni M.V. Lomonosova. 
(Statistical mechanics) 
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Call Nr: AF 1108825 


Transactions of the Third All-union Mathematical Congress, Moscow, Jun-Jul 56, 
Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp. 


chev, V. V.. (Moscow). Distribution Functions With Time 
Correlation in the Statistical Mechanics of Classic Systems. (7) 225-226 
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SUBJECT ussr / PHYSICS carD 1 / 2 Pa - 1390 

AUTHOR TOLMACEV, V.V., TJABLIKOV, s.Vv. 

TITLE A Method for the Computation of the Statistical Suma for Ferro- 
magnetica in Consideration of the Restrictions Imposed upon the 
Filling Numbers of the Spin Waves. 

PERIODICAL Dokl.Akad.Nauk, 108, fase. 6, 1029-1031 (1956) 
Issued: 9 / 1956 reviewed: 10 / 1956 


The present representation of this method takes into account that the projec- 
tion of the spin of every atom (in fh /2 units) assumes only the two values 

+1 if one electron corresponds to each atom. 
At first the HAMILTONIAN of the ferromagneticum is written down, after which 
one passes from spin operators to BOSE operators. Also on this occasion one 

electron is supposed to correspond to each atom. The HAMILTONIAN in this new 
variable is written down as a sum of three summands at = EO + x, + a and 


citly given. The equations a d = E for the deter- 


each summand is expli 
re to be investigated only within 


mination of eigenfunctions and eigenvalues a 
the space of the filling-up numbers Ny = 0,1. However, in order to simplify 


further computations, this equation is examined in all spaces of all possible 
filling-up numbers; the restriction to n, = 0,1 is taken into account by the 


introduction of an operator P = () f fy (np) + A (ng-1) | , Here M(n)= 1 
and On = 0 is true for n=0 and n # O respectively. This operator P projects 


meat 
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the functions applying within the space of alj possible filling-up functions 
on to the functions in the space with Np = 0,1. 


In zero-th approximation 2,0 sp(e” * o/g) is true for the sum of states, on 


which occasion the trace ig extended to the Space of the numbers n. = 0,1, 
4, = Sp(P exp[{ - + /o | )is true in the Space of all possible filling-up 


numbers. The computation of 25 is simplified considerably by making use of 
an orthonormali zing Systemj the rather complicated expression found ig explic~ 
itly given. There follows herefron at low temperatures 

Z'1 + im e7B(v)/0, 

° 


(v) 
According to information Teceived fron NsN.BOGOLJEBOV Similar ideas were al- 
Teady developed by DYSON in manuscripts meanwhile received while the present 
work was being printed. 


INSTITUTION: Mathematical Institute V.A.STEKLOV of the Academy of Science 
in the USSR 
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ABSTRACT The present report brings the results of the application of the 


method of interlinked distribution functions which gives, from a 
uniform standpoint, a derivation for the correlation function 
6,(t,x1 x,) of the FOKKER-PLANCK-equation for systems with remote 
effect (systems of the plasma-type) and also a derivation for the 
equation of systems with short range (real gas). 

The present investigation concerns 4 system of homogeneous classical 
particles which are pairwise in interaction (with the potential & |q]) 
and are contained in a certain macroscopic volume V. The chain-like 
correlation functions introduced with 1,2... ete arguments are 
given and explained. For these correlation-functions O 4(t,x4)+++X_Xo) 
a system of equations including the corresponding initial conditions 
is given. The solution applying in the case of times hich are much 
longer than the times of the free length of path is sought here in 

a form which time assumes by the functional dependence on the first 
correlation-functions. The functional equations for the first cor- 
relation-funotions themselves are given. From these equations cor- 
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relations between the functionals and the next-higher functionals 

ave obtained. For the purpose of separating a unique solution ad- 
ditional conditions have to be imposed onto the functionals which, 
from the physical standpoint, mean a decrease of correlation. 

For systems with remote effect the functionals required are developed 
in power series. In the case of a statistical equilibrium an equa- 
tion of the FOKKER-PLANCK-type can here be obtained in second ap- 
proximation; it is also written down here, In the case of a pure 
COULOMB-potential an integral contained in it diverges and this in- 
tegral has to be cut off as usual. The here obtained results fully 


agree with those obtained by other authors. 

Also for systems with short range an interesting equation is given. 
The required functionals are then developed as power series accord- 
ing to a small parameter. (No illustrations) 
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20-114-6-20/54 


Tyablikov, S. Vey Tolmachey, Vs Ve 


Distribution Functions for the Classic Electron Gas (Funktsii 
raspredeleniya dlya klassicheskogo elektronnogo gaza) 


Doklady Akademii Nauk .S3SR,1957,Vol.114,Nr 6 ,pp. 1210-121 3( USSR) 


According to the author's opinion various methods (mentioned 
here), in spite of their effectiveness in the caleulation of 
conerete problems, are not suitable for the removal of diffi- 
culties in the construction of a radial function in systems 
with pure Coulomb interaction. It was the object of the pre- 
sent paper to improve the convergence of the development by 
N. N. Bogolyubov for small intervals. First the system of 
nonlinear integral equations obtained by N. N. Bogolyubov 
for Debye's expression G(r) for the radial function is written 
down. In it the author replaces the unknowm functions and 

in this manner obtains the system 
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dr 


oo 
For the solution of this problem the author puts down 


1O(fal)= vy(lal), ae v wilal)- For the determination 


Qe y and C the serie 
exponents of vt 


c(Jal)= co(lal)+¥ ¢,(lal)+ ven(lal)+ veereee 


vifal)= Vo(lall+v V4 (lal)+ ve Vy( alt svereres 


Tha thus obtained equations of zeroth and first approximation 
and the correction of first approximation are written dow. 
A Coulomb potential with Debye soreaing is obtained: 


(lal) = 75 evlal/ra, 
Then the solution of second approximation equations is written 
down. In disregard of second and higher approximation correc- 
tions the following expression is obtained for the wadial 
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developments are put down according to 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7" 


EEE ROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R0017561 


10012-7 


Spcnw ites ate 


SCAT RS XG ESE OS BINA Sr Sey ES 


20-114-6~20/54, 


Distribution Functions for the Classic Electron Gas 


ASSSOCIATION: 


PRESENTED: 


SUBMITTED: 


Card 3/3 


2 
G(r) = exp [- s— +t 77/74 This function can be obtained with- 
out ternary approximation. The here discussed considerations 
might, after several alter_ations, be applied to systems of 
charged particles with different sign of charge. There are 


2 references, 2 of which are Slavic. 


Mathematical Institute imeni V. A. Steklov of the AS USSR 
(Matematicheskiy institut in. V. A. Steklova Akademii nauk 
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December 27, 1957, by N. N. Bogolyubov, Member of the Acadeny 


December 14, 1956 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7 


SESS LESAN Gh cece egs OIE ca a2 MER Rr BNR CPS Era EIEN ESLER CPS AS BUT i ef EL tate a was 
set SRS ieee NER Ee EE ee Ser eee Seas aoe £ : 


re eS ST 


dGourmay, wiksiay disinyeviee iy. Vanianinovich; 
OLYUBOV, Nikolay Niolayevich; STOLLMACHEY, Viadin r. Venianinovich; ........-. 
- SHIREOV, Dmitriy Vasil'yevich; GUROV, K.P., red.izd-va; POLENOVA, 


T.P., tekhn.red,. 


Novyi metod v teoril 
New method in the theory of superconductivity] 
Bande easier oe Moskva, Izd-vo Akad.nauk SSSR, 1958. 127 p.- 


(Superconductivity) (MIRA 11:6) 
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1,Matematicheskiy institut im. V.A. Steklova. 
(Electrolytes) 
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TITLE: A New 4lethod in the Theory of Superconductivity. II. 
(Onovom metode v teorii sverkhprovodimosti. II). 


FMRIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 1, pp. 66-72 (USSR) 


ABSTRACT: The present paper shows the equivalence of the Haniltoniars 
of the systems of Bardin end Frthlich, and thus cstabslishes 
the superconductivity of the Bardin damiltonian obtained in 
this waz, For the calculations the Bocolyubvov metnod is used. 
It is a characteristic feature of the slectronphonon inter- 
action discussed here that 1t is effective only in a very 
thin layer on the Fermi level, and considerably decreases 
when the distance from this level is inoreanod. Therefore the 
electron transitions on the Fermi level can essentially 
contribute to all effects. In this case the energy of the 
electron transitions may be regarded as small compared to the 
energy K® of the phonons, Here a typical adiahatioc 
combination oocurs, At the beginning the Hamiltonian of th 
system investigated here is put down. Next the operator form 
of the perturbation theory is used, The determination of the 
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eigenfunctions and eigenvalues 4s reduced to the soluticn of 
an equation with a certain “deformed” factor. This equation 
is put down here in an explicit form with en exactness up 

to the order of magnitude of & inclusive. The authors here 
investigate the case of the phonon vecuun. The application 

of the perturbation theory to the operator used here leads 

to logarithmical divergences if the distance from the Fermi 
level is increased. Then a canonical transforaation is 
exercised on the operators, The trivial solutiondé the system 
of equations with corresponding galoulations corresponds to 
the normal (not superconducting) state of the system. Then 
asymptotic terms for the non-trivial solution are given. 

Phe energy of the elementary excitations is calculated in the 
first approximation with respect to g2. After that the 
authors prove that the superconducting state is more 
profitable as to energy than is the normal state. The formulae 
received here are hardly susceptible to a change of the form 
of the reciprocal actions assumed here. the results diacussed 
as yet were received in the first perturbation theory 
approximation. But the compensation of the diagrams of the 
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second degree (g4) does not change the results, 
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_gpectively, and F denotes the volume of the domain of the 
main periodicity. The authors are interested in phonons with 
sufficiently low energies, where hw WAL denotes the mean 
difference of the energies in the electron transitions. By 
means of the so-called adiatatic approximation in the form 
given by Bogolyubov and Tyablikov (Refs 2, 3) a good con- 
ception concerning the phenomena connected with this process 
can be obtained. The Hamiltonian mentioned above is trans- 
formed to a subspace of states every one of which is, with 
regard to the electrons, @ Fermi vacuum. The golution of the 
resulting equation is not difficult. The corresponding secular 
equations are written down. The Hamiltonian mentioned above 
does not contain any Coulomb (Kulon) interaction. If the 
Coulomb (Kulon) interaction is inserted the criterion for the 
stability of the crystal lattice will be different. The con- 
clusion, however, that the lattice is unstable in the case 
of sufficiently high binding constants probably remains 
valid. Sutsequently it is shown that the criterion for the 
stability of the lattice can be obtained easily by applying 

Card 2/3 the principle of the compensation of the ‘dangerous diagrams”. 
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. TITLE: On the Classical Theory of Strong Electrolytes 
(K klassicheskoy teorii sil'nykh elektrolitov) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 2, 
i pp. 314 - 317 (USSR) 


a ABSTRACT: The main aim of the theory of strong electrolytes is the 
calculation of the correction & F for the free energy 
deriving from the interaction of the ions. A considerable 
step forward in this field was made by Debye (Debaye), who 
correctly took into account the electrostatic interaction of 
the ions. First various expressions for /> F found by 
Debye(Debaye), E. Hiickel ( Gyukkel') (Reference 1) and 
N. Bjerrum (Reference 2) are put down. The present paper 

deals with the problem of the static reasoning of the just 

mentioned corrections by means of correlation functions by 

N.N Bogolyubov. The system of the equations for the correla- 

tions functions and an approach to a solution belonging to 

it are put down. The course of calculation is followed step 
vy step and the obtained expression for Z>F is mentioned. 
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Then the author shows the following: in this Expressica: 
Z\F the Bjerrum correction is contained ( at least for 
small concentrations of ion pairs of different signs which 
are close to eachother. For reasons of simplicity the author 
investigates the special case of the electrolytes with two 
types of ions with the same absolute valuss of charge.in 
this case the above-mentioned formula for2\F can ve simpli 
fied. An exact comparison of the here found formula for aN 
with the corresponding expression of the Bjerrun theory wil 
be possible only after the numerical calculation of the int 
grals,According to the authors the here found results explain 
sufficiently the basic trends of the Bjerrum theory.?he ave 
thors thank WN. H. Bogolyubov, Momber of the Acadeny, for the 
discussion on this work.There are § veferences, 4 of which 
are Soviet. 
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Doklady Akademii nauk SSSR, 1958, Yol. 120, Nr 2, pp: 273-276 


(USSR) 
ABSTRACT: In a previous pape 


PERIODICAL: 


iscussed the dynamic 
teraction and he pro- 
n method for the many 


rN. N. Bogolyubov d 
system of Fermi particles with pair in 
posed using 4 new approximate variatio 
body problen. This method is @ generalization of the weli- 
known Fock method. It is interesting to formulate a statistical 
variation principle that may be applied to the determination 
of thermodynamic quantities at zero and non-zero temperatures. 
This paper endeavors to carry out this program. The authors 
investigate a system of Fermi particles with the Hamiltonian 

+ + 
Ha): n(£,£")-Rp, gi ape + LY a(t) ,f2,8b fp 22, 22)%8) ae 
A denotes the shemical potential, f- the set of the indices 
which define the state of one particle. With respect to J one 
may write I(F,sfoifhof4) = ~3(£, fy4f} 9h) 2 -I(f52£, 5£5:f4) 
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The author then introduces new Fermi amplitudes by means of a 
canonical transformation a, = (up, ay + Y py ty): The coeffi- 


cient functions u, V play the tole of variation parameters. 
Tt is not sufficient to give one “teat vacuna state", ‘ut it 
is necessary to know also the “test excitutiono." Thie is 
realized by choosing the following zero Hamiltonian 

H = U+HotH, with U= (CEHCo ) How SB.0 ¢5.B, denotes: the 


Hp 
difference between the energies of the excited state and the 
vacuum state Co. Next, MN. U. Bogolyubov's variation theoren 
is applied to the above mentioned variation principle. This 
variation theorem gives an estination of the upper limit of the 
thermodynamic potential: = - elnspe~# 9, The variation 
principle formulated in this paper gives the exact golution of 
a whole class of problems with a quadruple Hamiltonian. As an 
other example, the mthors investigate more exactly the applica- 
tion of the statistical variation method to a system, the 
Hamiltonian of which contains only the interaction of par- 
ticle pairs with antiparallel momenta, “ith this gtatistical 
variation principle the authors determine the critical 
temperature where the nuclear matter becomes liquid. At least 

Card 2/3 the problem of the "stability" of the "normal" state of the 
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Pt ee original Russian title: Novyy metod v teorii 
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TITLE: 
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ABSTRACT: {his Conference took place froma Ocigber 27 to_Novender 1 at 

Teiiets 1% wae orgenined by the Otdeleniye fiziko-natenati~ 
—~Sheekikh nauk Akadenii nauk SSSR (Department of Physico- 

wathesatical Sctencee of the Academy of Sciences, wssz), 
the Akadentya nauk Crusinskey SSB (kcadeay cf Sciences, 
Crusinekaya SSR), and the Thilinekiy govadarstvennyy aai- 
veraitet in. Stelina (Totliel State University inent Stalin). 
The Conference was attended by about 300 specialists fron 
Yetlica, Moecow, Khar'kov, Xiyev, Leningrad, Sverdlovsk, and 
other cities well as by a nunder of young Chinese scientists 
at present working in the USS%. About §0 lecture re deliver- 
ed shich were divided according to research fielde. - teesks 

delivered on this 

field of shich two were experinental and the others thecoreti-~ 

eal, Reports on experinental investigations of supraconductivity 

wers delivered by Yu. ¥V. Sharvin anf 7%. _2%. Sentnakher (rrp) 

and N,V. Zavaritekiy (ifP). The forner investigated the 

etructure of the intersediate state in sonccryatals of pure 

ured the thernal conductivity of 4ifferent- 

ly ahaped orientated cylindrical galliun sasples at 

0.1 = 4.2K. A. Adrikonor, P. Gor'xor and BR. Khalate 

nikev {1PP) theoretically inv tigated the beharfor cr « 

@uperconductor in the high-frequency field. 7%. L. Cinedurg 

end ¢. P. Tharkew (FIAN) dealt with the ciecrdscopicel theory. : 

and Ginsburg acussed anong other thinge the part played 

by fluctuations in phase transitions of the second kind. 

T._¥. Litehite (KhPTI) ahowed that 1% follows fron the nodern 


Paeaad G 


“eropy of netale that, in principle, the oxistence of supra- 
contuctore te possible which are supra-conductive only with- 

in ea linited range of teoperature od not at all tesperatures 
Below the critical ones). 3. T. Gey-ikoan and Y. E. Eresin 
(2aF) investiguted the electron- ani phonon thercal contuctivi-~ 
ty of eupracenductors by seana of the microscopical thary at 
teaperatures that are not very near absolute zero, %. VY. Suykor 
and L. £. Curevich (PTI 45 3532) apoke about the surface 
energy ‘on the Soundary between the supraconductive and noraal 
phas D. %. Zubarev.and Yu, & Teerkownikor (Hatenaticheskiy 
institut &Y SSSR = Mathenaticy fnsiLtute aS USSR) dealt eith 


Y. Tolnachey (HIAN) investigated the probles of collective 
s a ‘a mupraconductor. ¥, Shirkov (Ob*yedinennyy 
institut yadernykb isslefovasi: - = Institute of Suclear 
Meaearch) spoke about consideation of Coulezb-interaction 

of electrons in seniconducitore. The problen of consideration 
of the Coulomb interaction wes discussed by Chen’ Ch'un-hsien Ww 


an’ Chou, Hst-hein . (00). pr Te ee 
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2YS100 (12498 only) 

AUTHOR: Tolmachev, V. V. 

is Ct Sa 

TITLE: The Relationship Between the Statistical Variational 
Principle and the Method of Partial Summation of Diagrams of 
the Thermodynamic Perturbation Theoryfin the Modified 
Formulation of the Problem of a Non-ideal Bose-Kinstein 
System a 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 6, 
pp. 1324 - 1327 


ra 


system differs from the ordinary one in that its production and annihila- 


TEXT: The modified formulation of the problem of a non-ideal Bose-Kinstein i 
tion operators as and a, of the zero-momentum particles can be replaced. 


The author writes down the Hamiltonian (1) and the operator of the total 
number of particles in the second quantization representation 
Xt = No +e ar >*p (2). Here, N\ is the number of particles in the condensate. 
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eet 
fhe Relationship Between the Statistical 5/020/634%54/006/009/031 
Variational Principle and the Method of B019/B067 
Partial Summation of Diagrams of the Thermodynamic Perturbation Theory in 
the Modified Formulation of the Problem of a Non-ideal Bose-Einstein Systen 


According to (3), the thermodynamic potential F can be regarded as a 
function of the independent variables Ny and je, where jL is the chemical 


potential. By a canonical Bogolyubov transformation of the Bose operators 


a’ and a_ into the new Bose operators bt and b-: a = u_b_ + vb, and 
i) Pp Pp P pp Pp -P 


using the statistical variational principle the author obtains ex- : 
pressions (8) and (9) for the chemical potential and the mean total number 
of the particles of the system. In the following, the author passes over 
to the relationship between the statistical variational principle and the 
partial summation of the diagrams of the formal perturbation theory. First, 
it is shown how the diagrams sum up the variational principle, the diagram 
being treated for the Green single-particle temperature function. Rules 
are set up for constructing the diagram. Next, it is shown how the pair 
vertices and the self-energy parts of first order can be eliminated. This 
indicates that the statistical variational principle and the summation of 
a gpecial class of temperature diagrams are equivalent. Similar results 
are obtained for a non-ideal Fermi-Dirac system. There are 2 figures and 
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7 veferences: 3 Soviet and 4 US. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-~ 
chemical Institute imeni L. Ya. Karpov) 


PRESENTED: June 10, 1960, by N. N. Bogolyubov, Academician 


SUBMITTED: June 7, 1960 
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2Y.45 00 B019/BO77 
AUTHOR: _Tolmachev, V.V._. 


TITLE: Elementary Thermal Excitation in a Non-ideal Bose-Einstein 
System 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 4, pp.» 825-828 


TEXT: In the present investigation, the author used a formulation in which 
the density operator Sq splits into two components: 


$4 J ACH ie ar) $q * Fes 1) Pa 


Then, the Green temperature functions: 
D(astet!) = ——-C0¢ o(t) erg (t'))) 
Q(ast-t') = FC men(ter(t'))> 


are investigated, and their poles yield the elementary thermal excitation. 


(2) 


The author obtains: qt) = eas rma ; g,(t) = 


itt /P oy 7 ikt/* 
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Elementary Thermal Excitation in a Non-ideal $/020/60/135/004/016/037 
Bose-Einstein System BO19/B077 


a ae Sp see leg en PR with B = 1/0. 0 = kT. In the following the 
author uses his previous papers (Refs. 1, 2), studies of Du Bois (Ref. 3) 

and N. N. Bogolyubov et al. (Ref. 4). He deals with the finding of the main « 
part of 2c applying a canonical Bogolyubov transformation, and finds a re- 
presentation of the propagator for the individual excitations and of the 
propagator for the non-coupled pairs due to these excitations. Taking 
collective and individual excitations into account the author obtains the 
following secular equation: 


Qo (asE) 
1 - y(a)_» (az) : = 0 (8). X 
v 1+ SQ, (458) 


The character of the temperature dependence of the spectrum of individual 
excitations is studied with the use of formulas found in previous studies 

by the author. Expressions for the gap of individual excitation energies 

are obtained, and it is shown that the spectrum of elementary excitations 

has no gaps. A secular equation is obtained for this excitation, and the 

effect of the canonical transformation at the transition from the sum to 

the integral is neglected. It is assumed that E = s|q|, and the passage 
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Elementary Thermal Excitation in a Non-ideal $/020/60/135/004/016/037 
Bose-Einstein System BO19 /BOT7 


to the limit q—~0 yields an asymptotic relation for s: 
a 
s = ‘v(0). 
m 


The scheme suggested by the author has to be improved for the case of 
singular interaction potentials of the type of interactions of solic 
spheres. There are 8 references: 3 Soviet, 2 US, and 1 Dutch. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 


PRESENTED: June 17, 1960, by N. N. Bogolyubov , Academician 


SUBMITTED: June 11, 1960 
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The Construction of Expansions Which Are $/020/60/135/001/010/030 
Asymptotic in the Case of Weak Interaction 3B006/B056 

From the Formal Thermodynamic Perturbation 

Thecry in the Modified Problem of a Non-perfect 

Bose-Hinstein System 


the diagram [ @ ; which is the most important in second order 


(which leadg to ferms which are logarithmic with respect to interaction), 
Finally, the possible generalization of the results obtained is discussed 
in two directions. There are 6 references: 1 Soviet and 5 US. 


ASSOCIATION: Fiziko-khimicheskiy institut im. Le Ya. Karpova - 


(Institute of Physics and Chemistry imeni L. Ya, Karpov) 


PRESENTED: June 10, 1960, by N. N. Bogolyubov, Academician 
SUBMITTED: June 7, 1960 
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135 no.1:41-44 N '60. (MIRA 13:11) 
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s /020/61/140/003/009/020 


7y.d\H0 B104/B125 
AUTHOR: _Tolmachevy Vv. Vv. 
TITLE: Logarithmic criterion of superoonductivity 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 140, no. 3, 1961, 563-566 


TEXT; N. N. Bogolyubov and the author analyzed the effects of Coulomb 
interaction upon superconductivity (N. N. Bogolyubov et al., Novyy metod v 


teoril sverkhprovodimosti (New method in the theory of superconductivity), 
Izd. AN SSSR, 1958). They showed that the criterion Son - 9,0 suggested 


by J. Bardeen et al. (Phys. Rev., 108, 1175 (1957)) for superconductivity, 
can be replaced by the more exact criterion Pon - e.( - 9,1n(0,,/%e)) > 0: 


caused by phonons and also the Coulomb electron-electron interaction; Woh 


The parameters Fon and ie characterize the interaction between electrons 


and Ww, are related to the energy-cutoff of these interactions at a great 


distance from the Fermi surface. Damping effects that were neglected in the 
as papers mentioned above are taken into account in the present work. 
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5/020 61/140/003/009/020 
Logarithmic criterion of superconductivity B104/B125 


, The investigation was based on a new formulation of the Feynman graph 
technique by N. N. Bogolyubov (Physics, 26, Suppl., Congress on Many 
Particle Problems, Utrecht, 1960). An asymptotic equation for supercon- 
ductivity is derived. It is suited for a complete study of the effeots of 
superconductivity and it makes possible to study the effects of Coulomb 
interaction, the delay effects of electron-phonon interaction, and the 
damping effects. The criterion of superconductivity ig formulated with this 


-1 ; ‘ 
equation. 9 = an -9.(1 - ante /,) is obtained, from which the 
logarithmic criterion of superconductivity follows directly. In it, W, is 


determined by the damping of electron excitation far away from the Fermi 
surface. Mention is made of a lecture delivered by J. Bardeen on September 
14, 1960 at the Institut fizicheskikh problem (Institute of Physical Problems) 
in a seminar presided by Pp. L. Kapitsa. S, T. Belyayev and L. Pp. Gor'kcv 
are mentioned. N- N. Bogolyubov 4s thanked for valuable advice. There are 
5 references: 4 Soviet and 1 non-Soviet. 


ASSOCIATION: Fiziko-khimicheskly institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
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auor: --Polmughey lat: 


TITLE: The Hartree-Fock method as 4 method of partial summation of 
graons and its natural generalization 


PERIODICAL: Leningrad. Universitet- Vestnik. Seriya fiziki i ‘khimii, 
mo< ty. 19629. 01 = 19 


Tsxt: The aim of the author was to find 2 relationship between the 
Hartree-Fock method and the partial summetion of & certain graph and, by 
passing over to the summation of 4 proader class of graphs, to ovtain 2 
generalization of the Hartree-Fock method as ail approximation. The 
Hamiltonian of the system considered is given in second-quantization re- 
presentation, and @ perturbation-theoretical expansion of the temperature 
S-matrix is introduced for it: 


“(ay t f cai 
5 SM fe Fen Uta «Meo (4) 
nod 0 0 
aH + boar (5). 
ae 2 Mae (e-+-0) aj (e+ 0) ae (*) 21 (*)- 
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tation. I+ is related to tne system 


(10) 


jal 
when Gsnr(€, “yen Eq PMEEN (| — tm) 0 (EB — rimd (Ef — &)) Bm» (11) 
is introduced. 4.51 is the Kronecker symbol, and n, = s/(erEa-#) a ieee 
With the two-particle Green function : 
Gu, ems ny EC) = Gam’ (6 6) Ce (ae af) — Gan (&, 11) Gant (1 6 yen 
thus i 
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a Gram, &)= Gin (Ey &') 8m, mF 
+ | d-Yyonn ume Gn (%, 2) Gar (z, &) Ga #0) — (14) 
re é 


=| deo ar Gm (& *) GAG, «-+0) 0% (8+. 


is valid in zeroth approximation. These relations are used to obtain 
Gnm(E, f= GS. &, 8) bmn’, a : 


+ fax (Op ae — Wis) Gali (&, *)Gas(, =-+0) G2. (x, *). (15) ' 


for the summation of easoie of first order (Fig. 4) and 
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; Gm (E, 7) = G2 (E,- 8) Baim + 
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(16), 


. a. 3 : ; 
+ » » S ds ds! up je, met(Vy, te — Vy, MIX 
Fal Uv 
X Gm, i (8 2) Gai (t, 2) Gi, 7) Ge, a(t, 4) Gin (2, E). 


which is a naturel generalization of (15), for the summation of a proader 
class iricluding first- and second-order graphs (Fig. 5). As (15) is 
equivalent to the Hartree-Fock method, (16) can be regarded as a natural 
generalization of the Hartree-Fock method. Now, (15) is somewhat 
modified, and its solution is sought as 


Gan (6, Y= Dicnstn'se (1 — v,)0(E—F)— vb (EO, (19). 
s 
The new relation 
(es _ Em) Cms = »¥ (vy, Am — Vij, mk) Crs‘ Cjs' Cis¥s- ( 28 ) 
jks’ wr . 


coincides with the usuel Hartree-Fock equation at zero temperatures. 
(28) is termed a "temperature version" of the Hartree-Fock equation. 
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Academician N. N. Bogolyubov is thanked for discusssions. There are 

5 figures and 2 non-Soviet references. The two references to English- 
language publications read as follows: J. Goldstone. Proc. Roy. Soc. 
239, No. 1217, 267, 1957; A. Klein and R. Prange. Phys. Rev. 112, 994, 
1958. 
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. a) 1 en dd --z. ¢ ‘ 
(26.6 EW). G* (py) — GLE) At Saar Vasoer—ow gE 
p . 


hi. 


- > x4 ag {dere mv 6/2 — Ey; p"E": P8) x 
° g/2—E,; Pé): (6) (6) and 


won, P/2— : 
x GE’ ! e E)G(P/2 +p. &/2 - Ey 2ahY x 


" G(P/2—p, €/2— 
G(pE: p'E’; Pé) =G(P/ \—O(E + EVA (0-+ PY) — 
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dE‘G (P/2 ~ p, 6/2 — E) G(P/2 + p, 6/2 + E)x 


x I (pE; p"E"; PS),G (p"E"; p’E’; PE). (7), 


SOT ANS in order to investizate a non-idesl Permi-Disras system with 
5 
2 


ed tuo-partiels (paxiicic-garticle or nole-hole) states. The 


icl schol gtate is dasccribed by the syste: of equations 
Gah, Protos phy Pats) = 
=G (py; pu th) G (Pafas Pats)— G (pit; pats) G (Pale: Ps ti) 4 + 


+0 too 
= + \ dt, >) a dt, py 4 dt, x Sade (ritys PG) G (py fy pi) x 
ro pe > ym? ae 
XJ (pile Poles Pi tis Pals) (G (Dale, Palas D2 stay Dols) — (8) and 
‘= G(patei Ps 's) G (pals: p2')) 
G (Patsy Pil) ( — 9 (4 — 4) Olle — A) + O(G— 4) 0 (4 — 4) = 
== 2G (Pils; Pals) G (Dates pi) + 
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+o ahs 


. she 35 
+ + \ dt; >) ato ae, > > as 2G (rilispil G(r. & Pils) x 
—oo p, ” 60 p —% p —co o Pr 


KJ (Dili Pa bas Di bys pal) G oi; Patz) x 

X(— 0G —4) (4-4) +0 —4)04—H). (9). fe 
Sq. (6) contains a derivative with respect to the energy variable. The yi 
Gotal Hamiltonian of the system commutes with the operator of the total 
munber 1 of particles in the syutem (theorem of conservation of the total 
number of particles). The system lies in a volume V. Schwinger's inter- 
action operator is denoted by I. Eqs. (6) and (7) are suggested as a 
vasis for the modern microscopic theory of superconduction and for 
Bruckner's tneory of nuclear matter. The equations which were derived by 
asgsunin.: spatial translation invariance for the problem and are given in 
enersy representation form the basis of the modern theory of plasma.” 
acadenician N. N. Bogolyubov is thanked for discussions. The most important 
snglisr-language reference is: A. Klein, R. Prange, Phys. Rev., 112, 994, 
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AUTHOR: Tolmachev, V. V. 
TITLE: The system of field equations for a non-ideal Fermi-Dirac 
- -system-explicitly taking the two-particle bound states into 
account : 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 1, 1962, 64 - 87 


oo. Roa 
TEXT: In a previous paper V. V. Tolmachev (DAN, 144, no. § (1962))° formz~ i 


lated two systems of field equations for two types of two-particle bound 
states (particle-particle, hole-hole, and particle-hole): which are 
generalizations of the Bethe-Salpeter-equations. Since these- equations 
require that the two interaction operators I and J be known, the mutual 
influence of the bound states cannot be studied. As the- procedure using - 
two systems of equations for the two types of bound states: proved in- 
applicable, a single system of equations is now formulated with a single 
known interaction operator T, in which the interaction operators I and J 
are unknown functions. The extensive system of exact field equations so 
obtained can be regarded as a generalization of the Schwinger system 


” 
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(Proc. Nat. Acad. Sci. USA, 37, 452% 455 (1951))s the unknowns are G, I, J 
and S, where Srand:G. are defined by 
G (psEqs Paks: PEs PEs) = 2ahd (Ey + Bx — Er — E) x 
eM (Py + Pa — Pi — 2) G (AEs) G (paEa) (2ahd (E, — Es) 4 (1 — Pd) — 
— Ontid (E; — Ex) 4 (pi — Pd} + - 7 
4G (pyE,) G (Das) S (PE PaE si Riis PaEs) G (PrE1) G (PF). (1) 


’ 
G (p.E x PoEs PiEvs PaEs) = 2nd (Ey + Ey — E; — E) A (pr, + a — (2) - 
, | ’ ’ ’ ’ 
> Pi — Ps) rv G (Py — Pts Px — Pa» Px + Psi Ey — Ey, Ey — Ex, E, + Ey), 
S (pyExs Poba: PvE PsEs) = 2nd (E, + E,— Ei — Er) A001 + Pa (3) 


— pt —P) ES Pr — Pin Pi — Pv Pr + Pai Ex — Ev, Ey — Evi + Eh). 


The interaction graphs can be reduced to three types (Fig. 1). It is 
stated but not proved that no graphs exist that can be reduced simultane- 


ously to two of the three types shown in Fig. 1. There is 1 figure. 
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AUTHOR: Tolmachevs. VeVe 
TITLE: “the criterion of superconductivity considered as a 


criterion for the occurrence of an instability in the 
Salpeter-Bethe twonucleon equation for the normal state 


PERIODICAL: Akademiya nauk SSSR. Doklady, v.- 146, no. 6, 1962, 1312-1315 L 


_ 


TEXT: In a previous study (V¥. V. Tolmachev, DAN, 140, 563 (1961)) the 
criterion of superconductivity as established as furnishing a condition 
for the Green's single-particle function of normal state, and as Schwinger 
interaction operator. This criterion was approached from the aspect of 
superconducting state. In the present case. the same criterion is derived 
from the aspect of normal state dy studying the singular instability of the 
Salpeter-Bethe equation for normal state (L. N. Cooper, Phys. Rev-, 104, 
1189 (1956)). In the energy representation by relative coordinates 
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the equation for the Wave function of the bound two-electron state with 

total spin 0 for an electron-vhonon system wi th Coulomb interaction takes 

the form , +00 , Pao piae “ ; 
(GE: 98) = az \ dE BU) G(F+h y+ B)x 


x G(F—k, FE) GE, RE, HBV RE, 8), 7 


where I(kk,k'&', KE) is given by 
: ‘ 
poo toot LI EEA are 
(RE, RE) = \ at \ dts | dhe 1(—h,0; by fi — R's bs Bist), 
0 —-o —0 : (3) 
4 
when 22 QO and E= 0. Using these equations, the problem of the bound state 
is invostigated tor the condition where 4. = O and where is sufficiently 
small. In this cese, only G depends on &; the dependence of I on Eis 
disregarded. Furthermore 


phe; 08) =O (S 4h Z+ LO (Z—& BY (RE: #8) 
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m t = i 
ee he sum v a a transition igs made to the integral 
ae eee : 
— ik Kloeee, and I(kz,%'et) 4 
a } ' ) is replacea by K(kE,k' 8!) averaged 
over the angle. hig leads to the’ equation 
: : is sot 
p(kE) =. ( way { ae (Eyl oe 
a K (RE, KE Ae ae 
| i 3 j ( Nye (e, $42) x 


xG(K, FE WEY, 4) 
for whi 


nich the asymptotic Fepresen tation 
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+c ‘ 
x \ dE'K (kE,k'E’) (4-) GWE) G(R’, —E) 9@'E)), (10) 


oo 


is derived. For reasons of dimension convenience the arbitrary quantity 
# which has the dimension of energy was introduced into this equation. 
The new unknown function 
ser ae eee, AC, 
HAE) = =o EO In OES (11) 


alse is introduced, from which iG = ~4uF2* (k 4) exp(2/(k ,0)) is obtained 

fork = kz. Equation (10) leads to 

1 kp2* (kp) 

ax E’ (kp) 

E'(kp)|h—kp| d 
wZ(kp) dk 


[ (RE) = 
+00 


K (RE, kr0) — 


(47 (# — ke) x 
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x 1 aK (KE, HEY) (4) Gwe Ole BNIWE)), 


atucy. The criterion of instability; From (12) it follows that in order } 


with the one obtained in the previous Paper, though there reached by g 
quite different 4pproach, which PlOves the internal accordance of the 
theory of Superconductivity, 
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on ae (Quantum field theory) 


See 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7" 


TOIMACHEV, V.V. 


A set of field equations for a nonideal Fermi-Dirac 
system taking explicitly account of two-particle bound 
states. Dokl. AN SSSR 147 no.1:84-87 N 162, (MIRA 15:11) 


1. Predstavleno akademikom N.N. Bogolyubovym. 
(Statistical mechanics) (Differential equations) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7" 


dE RETERSE TSE Eas SESE GET, 


Bint vetdars FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7 


Ss/sa/eas/n/i088 gy 
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the critical temperature phase transition in 4 modified formula- 
ion of the-problem of a non-iceal Bose-Einstein system 


SOURCE: AN SSSR. Doklady*, v. 151, no. 5, 1963, 1081-1084 


> imopre TAGS: phase transition, chemical potential, specific heat, 
fnon-ideal Bose~Einstein system, asymptotic expansion at weak inter- 
jaction, asymptotic expansion, weak interaction 


+ (ABSTRACT: The method of asymptotic expansions suggested by the au- 
‘¢hor in several previous papers is not adequate for dealing with tem- | 
-peratures close to the critical temperature of phase transitions, be- 
‘eause the expansions do not converge uniformly in that region. In 
the present paper, the author considers the temperature range of the 
‘phase transicion., It has been found that the chemical potential 1s 
ga continuous function of temperature at the critical point. The free 
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TITLE: Method of Gr en's field functions In atomic and molecular probJ ems 
SOURCE: AN LItSSR. Litovskty fizicheskiy sbornik, ve 3; no. 1-2, 1963, 47-72 


TOPIC TAGS: field theory, Green function, Green field function, quantum theory, 
’ electron shell, perturbation theory, electron state, Wick theorem, Feynman dia- 
gram, Dyson Schwinger equation 


ABSTRACT: The quantum field theory methods which are based on Green's functions 
permit a detailed mathematical studyof multi-particle systems. The article pre- ! 
sents the mathematical ideas behind this method, with applications to nonsingular | 
states of electrons in an atom or a molecule. Specifically, the interest centers — 
around the energy and the wave function of the characteristic state of the ~ ‘ 
Hamiltonian, H, obtained from the nonsingular state of Hg by adiabatic approximas °°. 
tion of the interaction. Using the generalized Wick's theorem, as presented by 
Bogolyubov and Shirkov (GITTL, Moscow, 1957), a coupled chain of integral equat lors 
is obtained directly. From this chain the perturbation series for one-particle 

‘ and two-particle Green functions Is derived. Each term of this series corresponds 
directly to its proper Feynman diagram. Special formulas for the energy correc~ 
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tion factor, &£, which allow the construction of the perturbation series for this 

factor from the knowledge of the perturbation series for Green's functions, is de- 
rived. A general set of rules for computation of the contribution of perturbation 
‘> theory of arbitrary order to the energy 4E and to the single-particle and ' 

- double-particle Green's function Is formulated by the use of Feynman diagrams. 
Comparison of the field perturbation theory with the ordinary perturbation theory - 
shows that both give the same results for © E In the first two orders,,assuming | 
that the Initial state of the Hamiltonian H, is nonsingular. For studies of the- Ug 
single-particle corpuscular aspect of the problem, the Dyson-Schwinger field te 
equations are formulated from partial summations of the perturbation seriesfor a * 

one-particle Green function.in terms of the Green's Interaction function Q, the 
'* “mass operator M, the polarization operator P and the apex operator [~. For two~ . 
particle effects a new system of four field equations Is derived in terms of the 
| > {mteraction operators S, |, J, and T. The operator | was previously considered 
‘+; . by Bethe and Salpeter (Phys. Rev., 84, 1232, 1951) and the operators J and T were : 
* : ‘. introduced by Ter-Martirosyan (Phys. Rev., Ill, 948, 1958). Feynman diagrams. are — . 
,. ° 7 given for every equation. “The boundary conditions for: the two-particle system 
are not formulated. Use of the system for investigation of chemical bonds is sug- 
gested. ''The author fs indebted to Academician N. Né Bogolyubov for pointing out 
that both operators J and T were previously considered in the field theory of Ter- 
Martirosyan."' Orig. art. has: 17 figures and 50 numbered formulas. ie 
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